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Background: Laparoscopic Nissen Fundoplication has become the gold standard surgical procedure for
management of gastroesophageal reﬂux disease. Nissen fundoplication provides an effective barrier
against reﬂux. The aim of this study was to evaluate early postoperative outcomes of a different surgical
technique, laparoscopic fundoplication with double sided posterior gastropexy.
Methods: Data of 46 patients who underwent laparoscopic fundoplication with double sided posterior
gastropexy between February 2010 and December 2011 were collected. Surgically, after Nissen
fundoplication was completed, 2e4 sutures were passed through the uppermost parts of the posterior
and anterior wall of the gastric wrap and then passed gently 1 cm above the celiac artery from the denser
ﬁbers of uppermost part of the arcuate ligament. Demographic data, preoperative and postoperative
assesments of sympthomatic and functional outcomes of patients were recorded. Length of hospital stay,
operative time, early postoperative complications and complications at 1 year follow up, early recurrence
rate were also recorded.
Results: This technique resulted in good symptomatic and clinical outcomes. Only one patient out of 45
patients was reoperated. The early recurrence rate was 2.2%.
Conclusion: Laparoscopic Nissen fundoplication with double sided posterior gastropexy may prevent
paraesophageal herniation. It is a reasonably feasible and effective method in surgical management of
GERD.
 2012 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Gastroesophageal reﬂux disease is one of the most prevalant
gastrointestinal disorders of theWesternworld, affecting up to 20%
of the population.1,2 Laparoscopic Nissen fundoplication (LNF) has
become the gold standard surgical procedure for the treatment of
gastroesophageal reﬂux disease (GERD) with or without hiatal
hernia.3 Antireﬂux surgery is the only choice of treatment that may
prevent the need for long term medical therapy by correcting the
pathophysiology leading to reﬂux.1 Hence, excessive transient
lower esophageal sphincter (LES) relaxation is the most likely
mechanism.1
Nissen fundoplication involves wrapping the fundus around
LES, thereby increasing basal LES pressure and decreasing episodes
of transient LES relaxations. Laparoscopic surgery may provide
a signiﬁcant improvement in patients’s symptoms and quality ofis¸ir).
ciates Ltd. Published by Elsevier Ltlife but, new postoperative complaints may occur up to 25% of
cases.4e7
Several modiﬁcations have been proposed to original technique
since the results of LNF are not always as good as expected. Several
techniques combinedwith LNF such as cruroplasty with polyglactin
or vicryl mesh, ﬁbrin glue, hepatic shoulder technique, anterior or
posterior gastropexy have been used with various success.3,8e11
Recently new operative techniques combining the LNF with
posterior gastropexy have been deﬁned in order to lessen the
postoperative failure of LNF.11e13
The aim of this article is to present the early postoperative
outcomes of patients undergoing laparoscopic fundoplication with
double sided posterior gastropexy.2. Material methods
46 consecutive patients with GER disease underwent laparoscopic fundoplica-
tion with double sided posterior gastropexy in our institution between February
2010 and December 2011. The patients with typical symptoms of GERD and mucosal
injury detected by endoscopy were included into the study. Ph monitoring was used
only in patients with diagnostic uncertainity or when the diagnosis cannot bed. All rights reserved.
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from the study (Fig. 1).
All patients had upper abdominal ultrasonography, esophagogastroduodeno-
scopy with or without biopsy. Upper gastrointestinal contrast study was performed
to 71.1% of patients and pH monitorization to 44.4% of patients.
Surgery: Five ports were placed. The ﬁrst one, 5 mm, was inserted above the
umbilicus at a location according to the distance between xiphoid and umbilicus to
enter the telescope (30). Four of the ports were inserted under direct vision. The
second and fourth trocar was placed in the right and in the left midclavicular line
respectively. The third and ﬁfth trocar was inserted in the right and in the left
anterior axillary line respectively. The operation table was placed in a reverse
trandelenburg position to allow the abdominal organs fall away from the dia-
phragm. All patients underwent laparoscopic fundoplication with double sided
posterior gastropexy. The operations were always performed by the same surgical
team. After retraction of the liver and completemobilization of the gastroesophageal
junction and gastric fundus, short gastric vessels were cut. A tunnel was performed
at the posterior part of the esophagogastric junction. All these steps were performed
with ultrasonically activated coagulation shears. (Harmonic Ace; Ethicon Endo-
surgery Inc., Smithﬁeld, RI, USA) Intraabdominal gas pressure was maintained at
a level less than 12 mmHg. Routine hiatal repair was applied in all patients with 2e4
2/0 sutures (Ti-cron, Covidien). After hiatal hernia repair and retraction of the
gastroesophageal junctionwith a penrose tube, which was passed around the lower
esophagus, a grasper forceps was inserted behind the lower esophagus through the
posterior esophageal window to grasp the fundus 5 cm lateral to the gastroesoph-
ageal junction. Fundus was passed back and forth to be certain that it was slack and
had no twist. This part of the fundus, passed behind the esophagus, was used for
creation of the wrap of the fundoplication. Fixation of the fundoplication was per-
formed by (Ti-cron, Covidien) a suture passed through the lips of the wrap and
esophageal musculature, 2 cm above the gastroesophageal junction, located 1.5e
2 cm above the anatomic cardia (Fig. 2).
After fundoplication completed, the gastroesophageal junction was retracted
with a penrose tube. 2e4 sutures (Ti-cron, Covidien) were passed through the
uppermost parts of the posterior and anterior wall of the gastric wrap and then
passed gently 1 cm above the celiac artery from the denser ﬁbers of uppermost part
of the arcuate ligament, similar to Vansant’s gastropexy14 (Figs. 3 and 4) All
concomitant abdominal diseases except ventral hernia were treated before fundo-
plication (Table 1).
Demographic characteristics of patients, preoperative signs at admission,
operation time, length of hospital stay, early postoperative complications and
complications at 1 year follow up, Visick scores of the patients were recorded at the
postoperative follow up, endoscoping ﬁndings of the patients with Visick score>3 at
follow up, early recurrence rate and patient satisfaction were the primary outcome
measures.
3. Results
One of 46 patients was excluded from the study. A total of 45
patients with GERD documented with symptoms and additional
studies were included into the study. Preoperative signs at admis-
sion were summarized in (Table 2) The average time of preopera-
tive PPI use of patients was 44.5  26 months. Female to male ratio
was 1.64. The mean age on average was 43.8  11.2 years. The
average operation time was 89.7  34 min. The average length ofFig. 1. Scheme ohospital stay was 2.72  1.4 days. There was no in hospital
mortality. There was no conversion to open surgery. Postoperative
dysphagiawas not seen in any patient at 1 year follow up. Themean
follow up time was 12.2  4.3 months. Only one patient with Visick
score >3 underwent endoscopy and slipped LNF was seen. After
conﬁrming the slipped LNF laparoscopically, ﬁrst fundoplication
and gastropexy was opened. Slipped LNF was disappeared and
fundoplication with posterior gastropexy was repeated on surgical
revision 4 months after the ﬁrst surgery. 44 patients have a Visick
score 2.44 (97.8%) patients documented that their symptoms had
improved. Patient satisfaction rate was 92.6  9.2%.
4. Discussion
Proton pump inhibitors (PPI’s) are the most frequently
prescribed medical treatment of gastroesophageal reﬂux disease it
heals the esophagitis in 90% of cases.15 However, medical
management cannot solve the mechanical cause of the disease,
symptoms may recur in 80% of cases within 1 year of drug with-
drawal.16 Furthermore, study results have revealed that PPIs are
associated with osteoporosis-related fractures, rebound reﬂux,
refractory hypomagnesemia, pharmacologic interaction with ASA
and clopidogrel with long term use. This raises the question
whether side effects of conservative treatment may overweight the
beneﬁts versus antireﬂux surgery.17
Nissen fundoplication which is based on wrapping last part of
the esophagus using the gastric fundus, is the worldwide used
surgical technique in the treatment of GERD. Inadequate fundo-
plication or paraesophageal herniation may cause postoperative
failure of LNF up to 25% of cases.4 Symons et al. have emphasized
that laparoscopic revision surgery have a greater risk of conversion,
higher morbidity, longer hospital stay and poorer outcomes than
primary laparoscopic fundoplication.18
Lately newoperative techniques, alternative to standard LNFhave
been proposed in order to lessen the postoperative failure. Rantanen
et al. showed in their retrospective study that ﬁbrin glue might be
worth utilizing the further decrease in the incidence of failure after
LNF as a newmethod.8 However, it was also stated in the same study
that use of ﬁbrin glue was terminated due to fear of increased inci-
dence of dysphagia.8 Parsak et al. speculated that closure of hiatal
crura with a prosthetic polyglactin mesh at laparoscopic antireﬂux
surgery is a safe and effective procedure. The failure rate was 5.3% in
vicryl mesh group and 4% in propylene mesh group in this study.3
(Table 3) Kloek et al. found 23% failure rate in 208 pediatric
patients undergoing anterior gastropexy at 7 year follow up.10f the study.
Fig. 2. Completed fundoplication with cruroplasty.
Fig. 3. Fundoplication with double sided posterior gastropexy technique.
Fig. 4. Completed fundoplication with double sided posterior gastropexy.
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Table 1
Concommitant operations with fundoplication with double
sided posterior gastropexy.
Cholecystectomy 12
Umbilical hernia repair 2
_Incisional hernia repair 1
Modiﬁed radical mastectomy 1
Table 3
The comparison of different surgical techniques in patients with GER disease.
Type of operation Number
of
patients
Follow
up time
(month)
Failure
rate (%)
Mucio M.12 Nissen fundoplication 103 174 21.5
Nissen fundoplication
with ﬁxed nondeformable
gastropexy
97 174 7.2
Partial fundoplication 102 174 39.8
Kloek JJ.10 Boerama anterior gastropeksi 208 92 23
Parsak CK.3 Cruroplasty with propylene
mesh and Nissen
fundoplication
75 12 4
Cruruplasty with vicryl mesh
and Nissen fundoplication
75 12 5.3
Tsimogiannis EK.11 Nissen fundoplication 42 48 10
Nissen fundoplication with
posterior gastropexy
40 48 2.5
Our study Fundoplication with double
sided posterior gastropexy
45 12 2.2
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ageal junction to the median arcuate ligament was proposed by
Lucius Hill in the late 1960’s. Dr.Hill reported only 5 (0.89%)
recurrences after using this approach for 559 patients undergoing
hiatal hernia repair.13,19 Civello et al. compared the results of
modiﬁed Hill operation with Nissen fundoplication and they found
that failure rate was 12.4% in nissen group, 10% in modiﬁed hill
group.20
Combining the LNF with posterior gastropexy provided better
early and late postoperative complications. Mucio et al. compared
long term results of Nissen fundoplication with their novel tech-
nique called complete ﬁxed ‘nondeformable’ fundoplication.12 A
lower prevalance of erosive gastroesophageal reﬂux was observed
in ﬁxed ‘nondeformable group’ (7.2%) versus (21.56%) for Nissen
group. Lower esophageal sphincter pressure and length were more
constant in the ﬁxed ‘nondeformable group’14.7 mmHg, 2.2 cm,
compared with Nissen 9 mmHg, 0.7 cm at the 15 year follow-up in
this study.12 But we think that, placing 15 sutures for gastric ﬁxa-
tion is not reasonably feasible. Fundoplication with double sided
posterior gastropexy in our study succeeds better intraabdominal
ﬁxation of the fundoplication and sufﬁcient segment of the lower
esophagus at the intraabdominal cavity to prevent recurrence of
gastroesophageal reﬂux.
Tsimogiannis et al. compared the results of LNF combined with
posterior gastropexy with standard LNF. The recurrence rate in
this study was 2.5% in LNF combined with posterior gastropexy,
10% in standard LNF group.11 They stated to place only one suture
to pexy the posterior part of the fundoplication to the approxi-
mated part of the lower level of the crura. In our opinion, one
suture may not provide adequate ﬁxation. Fixation only from the
posterior side with only one suture may increase telescoping of
the esophagus through repair. Using a PTFE mesh in patients with
hiatal hernia >6 cm in the same study might affect the success
rate.
The incidence of paraesophageal hiatus herniation ranges up to
7% in published report series21 In our study, paraesophageal her-
niaton did not developed since gastropexy to arcuate ligament was
made on both sides of fundus with at least two sutures. Our tech-
nique also attenuated telescoping of the esophagus through the
repair. Fundoplication was approximately 270 posterior and 90
anterior in standard Nissen technique and it was approximately
180 posterior and 180 anterior in fundoplication with double
sided posterior gastropexy.
As a result, the combination of LNF with double sided posterior
gastropexy to arcuate ligament seems to give better early post-
operative outcomes. Further prospective randomized trials areTable 2
Preoperative signs and symptoms of patients.
Retrosternal and epigastric pain 45 (100%)
Regurgitation 39 (86.7%)
Coughing and respiratory problems 19 (42.2%)
Nausea, vomiting and ﬂatulence 10 (22.2%)
Esophagitis at endoscopy 40 (88.9%)
Hiatal hernia 29 (64.4%)required to compare the results of alternative techniques with
fundoplication with double sided posterior gastropexy.
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